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Mllky Way Satellltes
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Missing Satellites
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Found?
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Found?
Hundreds of
VIW Satellites
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How Are Subhalos
Populated By Galaxies?

Blanton+ 03 SDSS Galaxies MS-Il (Sub)Halos
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| Simplest Approach:
‘Abundance Matching

Blanton+ 03 SDSS Galaxies MS-Il (Sub)Halos
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Abundance Matching

[
N

o
3
S 11
B0
=

=l
(=)

6 8
log(L/L o)

E.Tollerud

Tuesday, September 27, 2011 18



Abundance Matching
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log(M,i;) =8.0
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Mapping Scalings to Halos
-+ forMW Satellites

E.Tollerud




Massive Failures of the MW
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MW Satellites Summary

+ Satellites not necessar
deteotlon blas IS Cruc:|a .

y MISSING -

+ Subhalo <-> Galaxy mapplng murky for

faintest satellites -

+ MW’s big s

G
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loss of predictability?
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Unless... The Milky
Way is Atypical
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SPLASH dSphs
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Keck/DEIMQOS Spectroscopy
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Member Selection
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Member Selection
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Member Selection
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Member Selection
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MW vs M31 dSphs
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MW vs M31 dSphs
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MW vs M31 dSphs
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MW vs M31 dSphs
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Massive Failures in M31
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Massive Failures in M3 1
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Summary (SPLASH)

+ M3 dSphs scale much ike MW/ sats: '

“uniqueness? of I\/IW satsnot really

.. Vighie

i 5 Is this 0oda, glven dfferent MW/M31 '

- accretion histories/masses?

+ M31. (and I\/IW)SateIIite’s are too low
density.for most massive LCDM

subhalos. A problem for LC
galaxy formation™?

DM, or "just
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Where’'d We Go Wrong?
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‘ Smal I-Scale Structure
and Brlght Satellites -
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Two Key Questions

+ Does LC
satellites of

+ Is tr

Jam

e LMC Weird? (

DM behave well for brightest
" galaxies? '

Boylan-Kolchin+ 10,

es+ 10, Liu+ 1Q%,
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Approach

+ SDSS Sample of LMC-like Satellites
- 01 Isolated - galaxies

+ |dentical Sample from Cosmologlcal 1)
simulation

+ Compare them: Abpair and radial
dlstrlbutlon

p
+ Compare the satellites to the LMC P &

+ (BOnus Study the satellites themselves) &
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Primary

., SDS§ ©° ' Simillation
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SDSS Galaxy Sample
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Blanton+ 05
DR
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SDSS Primary/
Secondary Selection

Secondaries

Volume
Limit

Montero-Dorta+ 09
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SDSS Galaxy Sample
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SDSS Primary/
Secondary Selection

Secondaries

Montero-Dorta+ 09
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SDSS Primary
~ |solation

_,

250<proj< 700 kpC/h
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Primary/Secondary
o sPaie

'+ 1075 Drim'aries, 467 'S,econdaries

+ Median Redshift z=.028

e gy
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Primary/Secondary
.

+ 1075 Primaries, 467 Secondaries

+ Median Redshift z=.028

How do we make
. sense ofthesein  «.
. LCDM?%

E.Tollerud




‘Millennium Il Simulation
Boylan-
Kolchin+ 09
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Millennium Il Simulation
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Millennium 1l Simulation
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Abundance l\/\atchmg
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Abundance I\/\atchmg
for Luminosities
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. Only Three
Assumptions for
MS-Il <> SDSS

+ Gravity ,
+ ACDM Initial Conditions/Gosmology

+ Monotonic L galaxy«Mhalo
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Pairwise Velocity
~ Distribution

pKs = 33%

Simulation

Nga (Linear normalized )
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Tollerud et al. 2011b Av/(km/s)
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Pairwise Velocity
~ Distribution
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Pairwise Velocity
~ Distribution

prs = 33%

Simulation

M Gets it
Io On!
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Radial DiStFibUUO”
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LCDM Gets The Right
Radial Distribution!

-F|ber|rad|u,s at Zlim
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LCDM Gets The Right
Radial Distribution!
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‘Satellite Colors

Secondaries

All L~0.IL

Nga (normalized)

0.2 0.3 0.4
Tollerud+ I'Ib
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‘Satellite Colors

‘Satellites of

~Isolated LL*
Gralaxies

All L ~0.ILs Are Red

Secondaries

Nga (normalized)
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Why Are Secondaries

Red?

Secondaries
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LMC is Very Blue

0.3% 1.3% 7.3%
I I [
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LMC is Very Blue

Snature of
L ) Infall?
3esla+ 07,

ayalil+ OG

® Eskew&
~ Zaritsky |1

Nga (normalized)
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SSS/LMC Summary .

+ ACDM-+Abundance Matching works surprisingly well for
bright satellite (~0.1 L*) scales.

+ Avpair/Host mass correct: -.~<Z§z';pair~ 150 km/s
+ Radial distribution of satellite galaxies match subhalos

~+ Fraction of L* galaxies w/ 0.1 L* satelites: ~ 40%
(LMGC is.notweird)
R | 0.
+ Empirical bright satellite properties:
+.  Satellites Of isolated 0.1 L* galaxies are red - squelched!

+ LMC is is very blue/starforming relative to similar objects.
First infall?

E.Tollerud
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Conclusions
+ MW dSphs suggest either a breakdown

+ M31 Looks a lot like MW - the same

+ Bright (~0.1L+) Sate

expectations, which

problems and solutions hold.

ites do match LC
presents interestl

Galaxy Formation opportunities.

of LCDM or stochastic galaxy formation.

BL\Y

9

+ Coupling Observations to a theoretical

framework provides
opportunities.

unexpected new
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